1. Introduction
===============

Diabetes is a pathology that affects millions of people worldwide and the global prevalence has increased rapidly in the last thirty years,^\[[@R1]\]^ and the trend is expected to continue increasing in the future from the current 5.1% to 7.7% in 2030.^\[[@R2]\]^

Diabetic neuropathy is a heterogeneous group of complex pathophysiological disorders, which affects both somatic and autonomic components of the nervous system.^\[[@R1]\]^ Diabetic foot (DF), one of the clinical manifestations of diabetic neuropathy, is defined as structural or functional alterations of the foot, such as ulceration, infection and/or gangrene, associated with diabetic neuropathy and different degrees of peripheral vascular disease, as a result of the interaction of different factors induced by maintained hyperglycaemia and previous traumatic causes, although the foot does not present lesions.^\[[@R3]\]^ DF is described by a decrease in pain and temperature sensation first and later by a decrease in vibratory sensitivity and superficial touch.^\[[@R3]\]^ As a result, DF patients may not be able to feel painful mechanical, chemical or thermal stimuli in normal situations.^\[[@R3],[@R4]\]^ These pathological processes lead to the development of complications, such as DF ulcer, Charcot osteoarthropathy and subsequently ulceration and amputation as the most complicated evolutions.^\[[@R5]\]^ DF complications have a prevalence of up to 25% and are the main reason for hospitalization and amputation in people with diabetes.^\[[@R6]\]^ From 20% to 40% of the resources in diabetes pathology are used for foot problems.^\[[@R6]\]^

Clinical practice guidelines (CPGs) are recommendations based on evidence from systematic reviews and the risks and benefits evaluation of the different alternatives, with the aim of optimizing health care.^\[[@R7]\]^

To our knowledge, a systematic review regarding CPGs focused on diabetic foot or diabetes with diabetic foot section included, which shows an evaluation of their validity and an analysis of the grades of recommendation and the levels of evidence, has not been published.

The main aim of this study was to carry out a systematic review of the levels of the evaluation and treatment strategies that appear in the clinical practice guidelines focus on diabetic foot or diabetes with diabetic foot section. Another objective of this study was to perform an analysis of the levels of evidence in support of the recommendations made by the selected clinical practice guidelines.

2. Methods
==========

This systematic review was organized according to the protocol registered in PROSPERO with reference number CRD42018095922 and was submitted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement.

2.1. Search strategy
--------------------

The search and selection strategy was developed by two blinded investigators. The databases consulted were: "NICE" (National Institute for Health and Care Excellence), "Cinahl" (Cumulative Index to Nursing and Allied Health Literature), "Health Guide", "RNAO" (Registered Nurses' Association of Ontario), "Sign", "PubMed", "Scopus" and "NCG" (National Guideline Centre). The search terms used were "diabetic foot", "guideline(s)", "practice guideline(s)" and "diabetes". Any differences in search and selection of the documents were determined by a third external and blinded reviewer.

2.2. Eligibility criteria
-------------------------

It was followed PICO method:

-   Population: patients with diabetic foot diagnosis.

-   Intervention: prevention, assessment, diagnosis and management of diabetic foot.

-   Comparison: clinical practice guidelines with high internal validity.

-   Outcome: level of evidence and grade of recommendation.

2.3. Exclusion criteria
-----------------------

CPGs published until December 2018 were taken in consideration. There were included English documents.

CPGs whose title or summary did not match the current review were excluded, as well as those that did not classify levels of evidence and grades of recommendation.

All the CPGs previous to the last version were excluded.

2.4. Quality assessment
-----------------------

Two blinded researchers assessed the quality of the selected CPGs by the Appraisal of Guidelines for Research and Evaluation (AGREE II)^\[[@R8]\]^ which is a scale with 23 items divided within 6 domains followed by 2 global score items ("Overall Assessment"), each domain corresponds to a single dimension of guideline quality and the overall assessment includes the score of the overall guideline quality and whether the guideline is recommended.

For each of the 6 AGREE II domains a quality score is calculated independently. Each domain score is calculated by summing up all the scores of the items included in each domain and by representing the total as a percentage of the maximum score for that domain. Once the 23 items are calculated, it will provide an overall assessments of the guideline rate between 1 (lowest possible quality) and 7 (highest possible quality). "Quality CPGs" were those that achieved an overall score larger than 4. Once the documents were evaluated using the AGREE II tool and selected the definitive ones, the results obtained were synthesized.

2.5. Summary of the recommendations
-----------------------------------

Recommendations were summarized considering each standardized grade of all relevant recommendations. Greater emphasis was placed on guideline recommendations with higher overall quality score (AGREE II).

In order to unify the different levels of evidence shown in the CPGs selected, a simple but complete scale following the literature has been made.^\[[@R9]\]^ This scale, shown in Table [1](#T1){ref-type="table"}, allows us to compare the different results extracted from each CPG and provide a certain value according to the level of evidence.

###### 

Levels of evidence and grades of recommendation of the CPGs selected.
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In addition, Table [1](#T1){ref-type="table"} shows the grades of recommendation classification.

3. Results
==========

3.1. Quality assessment
-----------------------

Of the total of 22 guidelines evaluated, 10 were excluded for failing to achieve the minimum score using the AGREE II tool.

RNAO guide^\[[@R10]\]^ showed superior quality to the rest of the CPGs. In this line, Kennon^\[[@R11]\]^ and NICE^\[[@R12]\]^ guides obtained a high score. The results are shown in detail in Table [2](#T2){ref-type="table"}.

###### 

AGREE II results shown in percentages.
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3.2. Summary of the recommendations
-----------------------------------

The flow diagram shows the initial documents of the search and the final documents included after the exclusion criteria. Twelve articles were selected. A detailed summary and classification of the recommendations included are shown in detail in Table [1](#T1){ref-type="table"}.

4. Discussion
=============

The objective of this study was to review the current guidelines included in CPGs for DF management. The quality of CPGs was evaluated using the AGREE II tool. It provided a summary of the levels of evidence and grades of recommendation useful for diagnosis, approach and treatment of the DF according to the results provided by the CPGs selected. After analyzing the results, a lack of consistency regarding the levels of evidence and grades of recommendation in most of the guidelines included is observed.

There is a problem that was identified in a previous study, which highlights the variability in the recommendations suggested by the different clinical practice guidelines.^\[[@R13]\]^ Clinical practice guidelines being a reference document for the clinical professional, it would be necessary for those who prepare this type of documents to seek the highest methodological quality, so that those recommendations that are made have the most up-to-date level of evidence possible and presented in a way that, in a simple way, can be compared with other CPGs. This would greatly facilitate the process of identifying those assessment and follow-up strategies in patients with diabetic foot, who have a higher grade of recommendation and the strongest level of evidence.

4.1. Foot evaluation
--------------------

All the guidelines agree on the importance of evaluating the foot and footwear, existence of deformities, gait, ability to perform exercise and determining the patient\'s risk. Regarding foot evaluation, a level of evidence B is found, and the grade of recommendation is highly recommended. In line with this, there is literature that supports the importance of foot evaluation, suggesting that routine foot evaluation is of extreme importance and has a great role in prevention of ulcers and diabetes-related morbidity and mortality.^\[[@R14]\]^

Despite the consensus regarding the importance of foot evaluation, the CPGs consulted do not include Semmes--Weinstein monofilament, tuning fork or temperature monitoring. These are DF assessment systems with a high frequency of clinical use.^\[[@R15],[@R16]\]^ A pressure of 10 grams is the pressure able to protect soft tissue as a defense threshold against painful aggressions.^\[[@R17],[@R18]\]^ It shows a level of evidence A and a high grade of recommendation.^\[[@R16],[@R19]\]^ It measures both deep sensitivity (sensitivity to pressure) and superficial sensitivity (sensitivity to pain). The specificity of this monofilament is higher than 80%, while the sensitivity is higher than 95%.^\[[@R17],[@R18]\]^

There is a study that shows doubts about monofilament sensitivity in neuropathy early detection, and a protocol to perform monofilament tests in patients with diabetes mellitus is being developed.^\[[@R20]\]^ Therefore, although monofilament is an important tool based on evidence, more research should be done to establish the relationship between monofilament and lower extremity amputations.^\[[@R20]--[@R22]\]^

The tuning fork (Ryder-Seiffer) has a level of evidence B.^\[[@R15]\]^ The tuning fork evaluates deep (vibratory) sensitivity and presents markers graduated from 0 to 8 in ascending form starting from the base.^\[[@R23],[@R24]\]^

There is a study that suggests the tuning fork provides a quantitative assessment of DN and can diagnose severe neuropathy, even with a normal result through 10 g Semmes--Weinstein monofilament test.^\[[@R25]\]^ The risk of foot ulcers is associated with decreased vibratory sensation; therefore, it can be detected earlier and more accurately with the tuning fork.

A meta-analysis and review conclude that evaluation through temperature monitoring is a feasible and relevant method with a wide range of possible applications and an important tool in DF care from subjective evaluation to objective evaluation of high-risk patients.^\[[@R26],[@R27]\]^

4.2. Screening
--------------

By screening based on sock inspection, feet and legs inspection, hygiene, toenails, pulses, ankle strength, and movement and sensitivity inspection, the risk level can be determined, which helps to identify patients at risk for foot alteration and to initiate protective measures that help prevent lower extremity amputation.^\[[@R28]\]^

The results extracted from the CPGs show disparity regarding screening recommendations. Mostly, the CPGs recommend screening based on a level of evidence B--C and quite a high grade of recommendation.^\[[@R11],[@R12],[@R15],[@R16],[@R29]\]^ However, Barry et al^\[[@R30]\]^ and Antón et al^\[[@R31]\]^ did not find sufficient evidence to support its recommendation.

One of the main disadvantages in foot screening is neglect/forgetfulness on the part of patients. Omission of the annual foot exam for people with diabetes is attributed to the nature of foot problems related to diabetes, people with diabetes, health professionals and health care system structure.^\[[@R32]\]^

The existing literature does not help to consolidate neither levels of evidence nor grades of recommendation.^\[[@R13]\]^

4.3. Charcot\'s foot
--------------------

Charcot\'s foot is associated with reduced quality of life and even increased mortality.^\[[@R33]\]^ In addition, the costs of treatment of the comorbidities associated with Charcot\'s foot are 17.2% higher compared to the costs of treatment for peripheral DN only. It often appears without warning and progresses rapidly, becoming a serious and irreversible foot deformity that leads to ulceration or even amputation.^\[[@R33]\]^

The incidence of DF ulceration is 17% per year, and the amputation of lower extremity risk is 12 times higher in patients with Charcot\'s foot deformity and ulcer compared with Charcot\'s foot only.^\[[@R33]\]^

The majority of the CPGs analyzed do not show data regarding this pathology; CPGs that show information about their management have a level of evidence C--D and a low grade of recommendation.^\[[@R12],[@R17],[@R34],[@R35]\]^

The only proven treatment that is considered a gold standard is the total contact cast (TCC). Recent pharmacological therapies used in Charcot\'s foot treatment have not demonstrated efficacy and are not recommended for clinical practice. New therapeutic approaches are needed to prevent bone destruction of Charcot\'s foot in an acute stage.^\[[@R36]\]^

4.4. Therapeutic footwear
-------------------------

Most guides agree on therapeutic footwear recommendation with a level of evidence B, although with a moderate grade of recommendation. Astbury et al^\[[@R37]\]^ and Daza et al^\[[@R15]\]^ recommend the use of therapeutic shoes only in patients with foot deformities, while Kennon et al^\[[@R11]\]^ recommend its use for all people with diabetes in order to reduce recurrence of foot pathologies and ulcerations.

Literature suggests using therapeutic shoes for all people with diabetes to protect and accommodate the foot in order to reduce the incidence of pathologies and even ulcerations. This is thought to avoid shearing and friction of the footwear although always under health professional supervision.^\[[@R39],[@R40]\]^

4.5. Offloading
---------------

Pressure offloading is a therapeutic procedure focused on reducing the pressure on the affected area. There is a certain discrepancy between those who advise its use to reduce pressure ulcers^\[[@R11],[@R15],[@R19],[@R29],[@R41]\]^ and those who advise against it because they do not find enough evidence for its effectiveness.^\[[@R30],[@R42]\]^

Astbury et al,^\[[@R37]\]^ Daza et al^\[[@R15]\]^, and Kennon et al^\[[@R11]\]^ agree that, for successful offloading, there should be total contact splints with level of evidence B and a moderate--high grade of recommendation. In turn, Daza et al^\[[@R15]\]^ and Kennon et al^\[[@R11]\]^ suggest that immovable glass splints are an alternative to TCC, with a level of evidence B and a moderate grade of recommendation.

Barry et al^\[[@R30]\]^ and Diabetes Canada Clinical Practice Guidelines Expert Committee (DCPGEC)^\[[@R42]\]^ do not rule out its use, but they affirm it does not have enough indication to prove its effectiveness or evidence for its recommendation.

4.6. Debridement
----------------

Debridement is a technique that removes slough or necrotic tissue from a wound. This necrotic tissue acts as a barrier that prevents the approximation of wound edges, removing it allows wound healing.^\[[@R15],[@R30],[@R43],[@R44]\]^

The majority of CPGs analyzed support the use of debridement with level of evidence A and high grade of recommendation.^\[[@R12],[@R16],[@R19],[@R29],[@R42]\]^ Debridement is considered one of the most recommended DF action techniques.

Of the selected CPGs, only Barry et al^\[[@R30]\]^ affirms that there is controversy regarding its use due to the inconclusive evidence but does not indicate specific techniques, although it does recognize its usefulness beyond the evidence. However, Daza et al^\[[@R15]\]^ recommends necrotic tissue removal by surgery and suggests the use of hydrogel as debridement.

The available literature is in line with most of the CPGs selected and supports the effectiveness of several debridement methods, such as surgical, autolytic and larval debridement.^\[[@R43],[@R44]\]^

A Cochrane systematic review (evidence level A) published in 2010^\[[@R44]\]^ states that there is evidence to suggest hydrogel increases the cure rate of DF ulcers compared to gauze dressings or standard care and that larval debridement resulted in a significantly greater reduction in wound area than hydrogel^\[[@R44]\]^; therefore, these techniques should be included in CPGs for their recommendation based on published evidence.

4.7. Dressings
--------------

The use of this technique has slight evidence to support or reject it. However, both Daza et al,^\[[@R15]\]^ Astbury et al^\[[@R37]\]^ and DCPGEC^\[[@R42]\]^ recommend its use with level of evidence B ^\[[@R15],[@R37]\]^ and C,^\[[@R42]\]^ respectively, and low grade of recommendation. Astbury et al^\[[@R37]\]^ and Barry et al^\[[@R30]\]^ agree on the fact that dressing choice depends on cost-effectiveness, professional experience and wound assessment as well as patient preference.

A Cochrane systematic review (evidence level A) published in 2015^\[[@R45]\]^ states that currently there is no solid evidence regarding differences between dressings for any outcome in DF ulcers treated in any environment.

The available evidence regarding dressings is inconclusive to make specific recommendations for its use and, therefore, more research is needed to evaluate its effects and usefulness.^\[[@R37],[@R42],[@R45]\]^

4.8. Anitbiotherapy
-------------------

Concerning antibiotics, no guide makes specific recommendations on which is the one to be used in each case. Although there is some controversy regarding their level of evidence and grade of recommendation, in the CPGs selected for this review, level of evidence B and high grade of recommendation prevails. Most CPGs recommend controlling infection without referring to a specific antibiotic. Daza et al^\[[@R15]\]^ and Barry et al^\[[@R30]\]^ advise these drugs when ulcers are progressive, do not heal and have signs of infection. Choice of treatment should be selected taking into account microorganism resistance.

Because high-quality evidence studies do not find evidence to show that one type of antibiotic is more effective than another, Kennon et al^\[[@R11]\]^ advise to start antibiotic treatment if there is infection or osteomyelitis and to modify the treatment according to the response to it and the bacteriological references.

Barry et al^\[[@R30]\]^ advise for mild infections, oral antibiotics with activity against Gram-positive microorganisms,^\[[@R46]\]^ and for moderate and severe infections, antibiotics with activity against Gram-positive and Gram-negative microorganisms, including anaerobic bacteria. Administration route is orally or intravenously for moderate infections and intravenously exclusively for severe infections. Because the evidence is limited, it is advisable to carry out future research studies to achieve conclusive results.

Different studies,^\[[@R47],[@R48]\]^ among which there is a Cochrane systematic review,^\[[@R47]\]^ suggest that more research is needed to evaluate antibiotic effectiveness for treatment of foot infections, because there are not enough studies with high-quality evidence; largely due to trial design limitations and differences between the existing literature regarding the diversity of antibiotics evaluated, duration of the treatments and time points in which results were evaluated.^\[[@R47],[@R48]\]^

4.9. Adjuvant treatments
------------------------

The levels of evidence regarding adjuvant treatments range from level B^\[[@R11],[@R15],[@R29],[@R37]\]^ to level C.^\[[@R30]\]^ The grade of recommendation ranges from strongly recommended^\[[@R11],[@R14]\]^ to not recommended.^\[[@R12],[@R29],[@R30],[@R39]\]^

Barry et al^\[[@R30]\]^ and Astbury et al^\[[@R37]\]^ agree that, because they are very expensive, adjuvant treatments are not offered routinely and should only be used as part of a clinical trial.

Granulocyte colony stimulating factor (G-CSF) increases the release of neutrophil endothelial progenitor cells from the bone marrow and improves neutrophil function, which is often affected in people with diabetes; so G-CSF could be used as adjuvant therapy for DF infections.^\[[@R3],[@R49]\]^

The available evidence regarding G-CSF is low, but it suggests G-CSF treatment in patients with DF infection, including infected ulcers, does not increase the likelihood of infection resolution or foot ulcer cure.^\[[@R49]\]^ However, it seems to reduce surgical interventions, especially amputations, and hospitalization length.^\[[@R49]\]^ Clinicians may consider adding G-CSF to the usual treatment of DF infections, especially in patients with an infection that threatens the limb, but it is not clear which patients would be suitable.

As for negative pressure therapy (NPT), there is contradictory information. On the one hand, with a level of evidence B and a strong grade of recommendation, Kennon et al^\[[@R11]\]^ advises using this therapy on all patients with DF ulcers, while Barry et al^\[[@R29]\]^ advises that its use should be limited to clinical trials or as a last alternative.

There is a 2017 review and meta-analysis that analyses the effectiveness of NPT in the treatment of DF ulcers. The results affirmed NPT is effective, safe and profitable in the treatment of DF ulcers, so CPGs should include this information for knowledge and application by professionals.^\[[@R50]\]^

4.10. Neuropathic pain
----------------------

Less than half of the CPGs included in this review have information about neuropathic pain. The treatment of neuropathic pain presents a level of evidence that ranges between A and C,^\[[@R11],[@R12],[@R16]\]^ while it is strongly recommended by Kennon et al^\[[@R11]\]^ and NICE^\[[@R12]\]^ and moderately recommended by RNAO.^\[[@R16]\]^ Barry et al^\[[@R30]\]^ suggests there is controversy regarding its evidence, and Teage et al^\[[@R41]\]^ advises the treatment of neuropathic pain is not recommendable.

Kennon et al^\[[@R11]\]^ suggests that antidepressants (including venlafaxine, duloxetine, and tricyclics), anticonvulsants (including pregabalin and gabapentin) and opioids combined with gabapentin can be used for neuropathic pain.

Only duloxetine and pregabalin are officially approved by the Food and Drug Administration; tricyclic antidepressants have been effective in clinical trials for the treatment of neuropathic pain.^\[[@R51]--[@R53]\]^

4.11. Multidisciplinary team
----------------------------

Recommendations from the CPGs consulted for treatment of DF through a multidisciplinary team show a certain disparity. Astbury et al,^\[[@R37]\]^ Kennon et al^\[[@R11]\]^, and NICE^\[[@R12]\]^ suggest a multidisciplinary intervention, although its level of evidence ranges between B^\[[@R37]\]^ and D.^\[[@R12],[@R38]\]^ Barry et al^\[[@R30]\]^ states there is controversy in the grade of recommendation, which varies between highly recommendable^\[[@R12],[@R38]\]^ and little/nothing recommended.^\[[@R30],[@R42]\]^

However, there is literature that suggests a multidisciplinary team to evaluate patients with diabetes mellitus can provide favorable results^\[[@R19],[@R54]--[@R56]\]^ and even reduce frequency of amputations.^\[[@R57]\]^ However, due to the lack of evidence and heterogeneity in published studies, these results should be interpreted with caution.^\[[@R58],[@R59]\]^

4.12. Education
---------------

Most of the CPGs analyzed agree that foot care education is an essential part of ulcer risk prevention and, more specifically, Teage et al^\[[@R41]\]^ includes a section for education in ulcer care. Levels of evidence range between A (very strong) by Hingorani et al^\[[@R19]\]^ and D (low) by RNAO,^\[[@R17]\]^ Jones et al^\[[@R29]\]^ and Astbury et al.^\[[@R37]\]^ It must be taken into account that the grade of preferential recommendations is strongly recommended by some of the CPGs^\[[@R15],[@R37],[@R41]\]^ and not recommended by others.^\[[@R19],[@R23],[@R33]\]^ In addition, there are 2 CPGs which do not recommend education in DF intervention,^\[[@R12],[@R42]\]^ although they show controversy in the evidence that supports this recommendation. Therefore, concerning patient education, there is controversy in its grade of recommendation.

The literature supports education as part of DF interventions. There are 2 systematic reviews that suggest patient education is an important component^\[[@R60]\]^ and plays an essential role in this disease, improving self-care and helping to reduce chronic complications.^\[[@R61]\]^ However, a Cochrane systematic review^\[[@R62]\]^ points out that knowledge about foot care and self-reported outcomes from patients seem to be positively influenced by short-term education, but, based on the few studies that report the effect of patient education, it concludes that there is not enough solid evidence to confirm that education limited to the patient is effective in achieving clinically relevant reductions in ulcers and incidence of amputations.^\[[@R62]\]^

Therefore, more research is needed to evaluate, with quality and reliability, the effects of patient education and the influence of health professionals trained in education promotion.^\[[@R62]--[@R64]\]^

Diabetic foot is one of the costliest consequences of diabetes. Although the role of the podiatrist is crucial for the correct resolution of the problem, it is essential not to forget that in pathology of systemic origin, thus, the treatment must be global and multidisciplinary.^\[[@R65]\]^ This approach, which is so evident, is not recommended, nor suggested nor integrated into the clinical practice guidelines that have been consulted. Addressing the consequence of a systemic problem locally seems a short-term solution but one that is difficult to achieve in medium and long term.^\[[@R65]\]^ It would be necessary to design future studies of the highest quality, by means of multimodal interventions so that the diagnosis and treatment of diabetic foot is approached integrating different considerations: people suffering from systemic pathologies may suffer mechanical alterations in the foot as a result of mismanagement of the pathology globally.^\[[@R13]\]^ In addition, problems in the foot may recur even after clinical remission of the local problem.^\[[@R13]\]^

To summarize, DF best management is based on evaluation and screening on one hand and treatment approach on the other. In terms of interventions fairly or strongly recommended, the first one includes evaluating foot, footwear, deformities, gait, physical activity, hygiene, toenails, pulses, ankle strength and movement, sensitivity inspection and patient\'s risk. The second one includes debridement to allow wound healing, off loading to reduce the pressure on the affected area, therapeutic footwear to reduce the risk of ulceration and antibiotherapy if there is infection or osteomyelitis.

4.13. Limitations and strengths
-------------------------------

In the present study, all the recommendations based on the evidence published in the clinical practice guidelines for the evaluation and treatment of the diabetic foot were collected. Given the heterogeneity in the different classification systems, both of the levels of evidence and of the degrees of recommendation, we have tried to unify the criterion to favor the comparison and facilitating the identification of the convergence and divergences between the different clinical practice guidelines included in this study.

On the other hand, the diabetic foot is the local consequence of different factors, both local and systemic. This study has focused on the role of the podiatrist in the assessment and treatment of diabetic foot. However, this professional presents a limited field of action from an anatomical point of view, which should be taken into account in order to properly evaluate the results presented in this study to offer the patient with diabetic foot the best alternative therapy.

5. Conclusion
=============

The heterogeneity of levels of evidence and grades of recommendation of the CPGs included regarding the management, approach and treatment of DF makes it difficult to interpret and assume them in clinical practice in order to select the most correct procedures. Despite this and according to the detailed study of the guidelines included in this work, it can be concluded that the highly recommendable interventions for DF management are debridement (very high level of evidence and strongly recommended), foot evaluation (moderate level of evidence and fairly recommended) and therapeutic footwear (moderate level of evidence and fairly recommended).
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